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Abstract. Starting from frequently encountered situations regarding the restrained structure of 
cultivated plants and simple crop rotations in different agricultural exploitations in the Banat Plains, 
we tested the influence of mineral fertilisation on maize culture with the purpose of enhancing 
biomass yield both total and useful in that culture. The effect of fertilisers was tracked both from the 
standpoint of the unilateral influence of nitrous, phosphorus and potassium fertilisers as well as 
complex, correlated with the soil and climate conditions.  
Yield increases were between 185,0 kg/ha (P50K50) and 7420,75 kg/ha (N200P150K150) 
compared to the control variant and the level of intensifying of the yield process through fertilisation 
can be established for each agricultural exploitation compared to the technical-economical conditions 
and the agricultural system used. 
 




Exploiting agricultural terrain by using incomplete or incorrect strategies gravely 
damages the quantity and quality of soil resources and agricultural yield (10, 13). Indirectly 
the negative effects can impact far greater areas of the environment, with a final impact on 
man and the quality of life (3, 4, 7, and 12). 
Field and lab research, especially after the setting of long term experiments with 
fertilisers by Hera et al, D. and Velicica Davidescu 1981, Borlan and Hera 1994, Rusu M., et 
al 1978, Borlan Z., et al 1992, Boeriu, Kurtinecz et al. 1996 quoted by Rusu M., et al. 2002, 
limit the agro-chemical conditions of soil fertility evolution under the influence of different 
fertilisers studies, characterises and does a prognosis of the agro-chemical and nutritional  
situations in which there are nutrition deficiencies, caused especially by the insufficiency or 
excess of nutritional elements. 
More recently, the same authors estimate, quoting Borlan Z. et al. 1996, 2000, the 
complex agro-chemical problems fertilisation poses within durable systems of vegetal yield 
are tackled, since the agro-chemical optimum (by the high importance of fertilisers as yield 
factors in supporting crops – 40-60%) it is natural that the durable character of all agricultural 
measures is conditioned. 
For various reasons our country’s agriculture is far from performing, at the level of the 
eco-pedological potential and the current socio-economic needs. Multiple causes determine 
non-performing agricultural systems with a low crop level (9, 11). Among these, the lack or 
diminished quantity of chemical and organic fertilisers used in agriculture as well as the 
extreme simplifying of crop structures which determine simple crop rotations from which 
vegetables are absent, impacts not just the crop of one agricultural yield cycle but also the 
fertility of soils which is decreasing systematically and will impact future yield cycles (1, 2, 7, 
8) 
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Maize crops, with a high agricultural and nutritional meaning have a high ratio in the 
cultivated plants structure and often take part in simple crop rotations with negative impact on 
the soil’s eco-nutritive system. 
Nutritional support of yield is based on mineral fertilisers and the complex interaction 
of soil and climate conditions, biological fertilisation system (genetic) has a major meaning in 
achieving agricultural yield, Fig. 1. 
 
 
Fig. 1. Schematic representation of the interactions between: soil and climate factors, fertilisation systems and 
biological material in achieving agricultural yield. 
 
This paper presents results regarding the influence of the fertilisation system and soil 
and climate conditions on maize crops. 
 
MATERIAL AND METHOD 
 
Research was organised between 2006 and 2008 within the SD Timişoara, Lot A 363, 
geographical coordinates: N 45° 28’ 30.9’’, E 21° 7’ 9.8’’. The lot is flat, soil type cambic 
faeoziom being representative for the area and favourable for maize yield. 
The biological material is the maize hybrid DKC 5143, a hybrid zoned for the Western 
Romania with a high yield capacity. 
Field experiences were stationary, practicing the maize-wheat rotation encountered for 
various reasons on extended surfaces within the Banat Plains. 
The experience is bi-factorial (4x5) with four repetitions and five variants, being set in 
sub-divided lots, Tab. 1. 
Tab. 1 
Fertilization scheme used for maize crops, hybrid, DKC 5143 
 
Factor A: Phosphorus and potassium fertilization: 
a1 – P0K0 – control 
a2 – P50K50  
a3 – P100K100  
a4 – P150K150  
 
Factor B: Nitrous fertilization  
b1 – N0 
b2 – N50 
b3 – N100 
b4 – N150 
b5 – N200 
 
The results obtained were processed by the adequate statistical tools, variance analysis, 
statistic analysis (linkage distance) to catch the influence of the independent variables 
(fertilizer dosage) on yield. 
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RESULTS AND DISCUSSIONS 
 
Soil in the experimental field is represented by a cambic faeoziom and is characterised 
by the following values of the main agro-chemical indicators: neutral pH (pH = 6.85), humus 
content H=2.78, phosphorus content 26.87 ppm, potassium content 157.12 ppm. 
The nutritional needs of the plants were ensured by various fertilizer doses in the 
experimental variants presented. 
Yield results were analysed by the influence of fertilizer doses correlated with the 
environmental conditions that differed in behaviour especially from the standpoint of rainfall 
throughout the experimental period and led to a differential valuing, within ample limits, Tab. 
2 and Tab. 3. 
In 2007 low rainfall in April and May influenced the plants growth especially during 
the first vegetation stages which was felt in the valuing of nutrients and finally in yield which 
was lower than 2008. 
Yield levels were between 3080 kg/ha for the control variant and 5836.25 kg/ha for 
version N150P150K150, crop increases having different values in comparison with the nutritional 
elements and administered doses, Fig. 2 and Fig. 3. 
For phosphorus and potassium fertilisation in doses between 50 and 150 kg a.s./ha, 
yield increases are of 185.0 kg/ha (P50K50), 625.0 kg/ha (P100K100) and 605.0 kg/ha (P150K150), 
Tab. 1, Fig. 2. 
Tab. 2 
Experimental data regarding maize crops, hybrid DKC 5143 in the conditions of the SD Timisoara, year 2007 
 
Factor A Factor B Crop level (kg/ha) 
Relative 
values (%) Differences Significance 
Mt N0 3080.00 100.00 -  
V1 N50 3718.75 120.74 638.75 ** 
V2 N100 4410.00 143.18 1330.00 *** 
V3 N150 4643.75 150.77 1563.75 *** 
P0 K0 
V4 N200 4715.00 153.08 1635.00 *** 
V5 N0 3265.00 106.01 185.00 - 
V6 N50 4013.75 130.32 933.75 *** 
V7 N100 4466.25 145.01 1386.25 *** 
V8 N150 4878.75 158.40 1798.75 *** 
P50 K50 
V9 N200 5258.75 170.74 2178.75 *** 
V10 N0 3705.00 120.29 625.00 ** 
V11 N50 4460.00 144.81 1380.00 *** 
V12 N100 4887.50 158.69 1807.50 *** 
V13 N150 5168.75 167.82 2088.75 *** 
P100 K100 
V14 N200 5491.25 178.29 2411.25 *** 
V15 N0 3685.00 119.64 605.00 * 
V16 N50 4442.50 144.24 1362.50 *** 
V17 N100 5241.25 170.17 2161.25 *** 
V18 N150 5836.25 189.49 2756.25 *** 
P150 K150 
V19 N200 5810.00 188.64 2730.00 *** 




Fig. 2. Crop increases ensured by the phosphorus and potassium fertilizers (a) and nitrous fertilizers (b),  
administered unilaterally, 2007. 
 
Unilateral fertilization with nitrous determines crop increases between 638.75 kg/ha 
for the N50 dose and 1635.0 kg/ha for the N200 dose, higher compared to phosphorus and 
potassium, the function that defines the relationship between fertilizer doses and crops being 
shown in fig. 3 
The higher crop increase ensured by the nitrous fertilizer is justified by this element’s 
role in the agricultural yield, being a known fact that yield support can be ensured within 
certain limits only by the nitrous, the need of fertilization with phosphorus and potassium 
being felt only from a certain level of productivity/intensity, Sala et al. 2007. 
In general, the climate conditions that are deficient in the spring of 2007 (April-May) 





Fig.3. The logarithmic function that defines the correlation between fertilizer doses and crops. 
 
During the agricultural year 2007-2008, the rainfall was better from the quantity and 
repartition point of view which ensured a much better valuing of the administered fertilizers. 
Yield was between 6091.25 kg/ha for the control variant and 13,512 kg/ha for the N200 
P150K150 variant, Tab. 3, Fig. 4. 
The crop increase in 2008, for phosphorus and potassium fertilization is between 
1312.00 kg/ha (P50K50) and 2026.75 kg/ha (P150K150), Tab. 3, Fig. 4 a. 
Nitrous fertilizers administered unilaterally lead to crop increases between 1592.50 
kg/ha for the  N0 dose and 4287.00 kg/ha for the N200 dose. 
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Tab.  3 
Experimental data regarding the maize yield, hybrid DKC5143, 
 in the conditions of the SD Timisoara, year 2008 
 
Fertilization variant Crop level 
(kg/ha) 
Relative 
values (%) Differences Significance 
Mt N0 6091.25 100.00 -  
V1 N50 7683.75 126.14 1592.50 ** 
V2 N100 9050.25 148.58 2959.00 *** 
V3 N150 9728.25 159.71 3637.00 *** 
P0 K0 
V4 N200 10378.25 170.38 4287.00 *** 
V5 N0 7403.25 121.54 1312.00 * 
V6 N50 8779.50 144.13 2688.25 *** 
V7 N100 10363.75 170.14 4272.50 *** 
V8 N150 11039.00 181.23 4947.75 *** 
P50 K50 
V9 N200 11503.75 188.86 5412.50 *** 
V10 N0 7907.50 129.82 1816.25 ** 
V11 N50 9090.00 149.23 2998.75 *** 
V12 N100 10445.25 171.48 4354.00 *** 
V13 N150 11554.25 189.69 5463.00 *** 
P100 K100 
V14 N200 12238.75 200.92 6147.50 *** 
V15 N0 8118.00 133.27 2026.75 ** 
V16 N50 9440.00 154.98 3348.75 *** 
V17 N100 11468.00 188.27 5376.75 *** 
V18 N150 13119.00 215.37 7027.75 *** 
P150 K150 
V19 N200 13512.00 221.83 7420.75 *** 









Fig. 4. Crop increases ensured by the phosphorus and potassium fertilizers (a) and the nitrous fertilizers (b),  




Of course the highest yield is achieved for the complex fertilization, with all the 
nutritive elements, the synergic effects ensuring much higher crop increases (7420,75 kg/ha 
for the N200P150K150 variant, Tab. 3. 
The valuing coefficient for fertilizers is better in 2008, due to the higher level of 




Sustaining productivity in maize yield by mineral fertilization in simple crops with 
maize-wheat rotations ensured yield between 3718,75 kg/ha for unilateral nitrous fertilization 
(50 kg N a.s./ha) and 13512 kg/ha for the N200P150K150 variant, compared to 3080,00 ka/ha 
achieved for the control version. 
The crop increase ensured by the phosphorus and potassium fertilizers is between 
185,0 kg/ha (P50K50) and 2026,75 kg/ha (P150K150) in tight correlation with the in pedoclimatic 
factors. 
In the case of nitrous fertilizer use, the crop increase is between 638,75 kg/ha for the 
N50 dose (year 2007) and 4287,00 for the N200 dose, (year 2008). 
The crop increase and implicitly the valuing coefficient is very much influenced by the 
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